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T h e  i n f o r m a t i o n  b e l o w  may be o f  service t o  r e a d e r s  who wou ld  l i k e  a  r e a d y  g u i d e  t o  t e c h n i c a l i t i e s  
i n  a  r a p i d 1  y  d e v e l o p i n g  f i e l d ,  e s p e c i a l 1  y  w i t h  the i n  t e r f a c i n q  o f  c o m p u t e r s  and  t e l e c o m m u n i c a t i o n s .  
I t  was  drawn f rom b o o k s ,  e .  g. I n s t a n t  Wor ld  (DOC), Beyond B a b e l ;  j o u r n a l s  s u c h  I n  S e a r c h ,  WACC J o u r n a l ,  
P u b l i c  T e l e c o m u n i c a t i o n s  R e v i e w ;  m a g a z i n e s  T h e  F u t u r i s t ,  S m i t h s o n i a n ;  r e p o r t s  (e .q .  LaMarsh R e p o r t ) ;  
p r e s s  r e l e a s e s  f r o m  t h e  DOC; n e w s p a p e r s  and  t e c h n i c a l  d i c t i o n a r i e s ,  s o m e t i m e s  v e r b a t i m .  
ANALOG (Analogue) SIGNALS, SYSTEMS: Non -d ig i t a l  
h i g h  i n f o r m a t i o n - r a t e  se rv i ces ,  o f f e r i n g  t he  
most e f f i c i e n t  use o f  t he  spectrum, b u t  n o t  hav- 
i n g  t h e  advantage o f  d i g i t a l  systems i n  v e r s a t i l -  
i t y .  Telephone c i r c u i t s ,  cable-TV, t e l e v i s i o n  
and r a d i o  a r e  systems us ing  the  analog code. 
There i s  a  cont inuous f l o w  o f  s i g n a l s  i n  a  f o n  
analogous t o  what goes i n  a t  one end and comes 
o u t  a t  t he  o t h e r .  Analog s i g n a l s  can be t rans -  
formed i n t o  d i g i t a l  s i g n a l s  by Pulse Code Modula- 
t i o n .  
BANDWIDTH: Range o f  f requencies a v a i l a b l e .  The 
spectrum o f  a  g i ven  e lec t romagnet ic  system i s  
o f t e n  r e f e r r e d  t o  as i t s  usuable bandwidth. Thus 
broadband, narrowband. TV needs broadband - i n  
which m i l l i o n s  o f  b i t s  o f  i n f o r m a t i o n  a r e  s e n t  
o u t  every  second t o  make a  p i c t u r e  - w h i l e  t e l e -  
graph o r  te lephone need o n l y  a  ve ry  narrowband, 
BAUDS: S i g n a l l i n g  r a t e  o f  t r ansm iss ion  l i n e .  
-he capac i t y ,  b u t  s i g n a l l i n g  r a t e  used i n  
t h e  l i n e .  I f  the  1  i n e  c o n d i t i o n  represents  t h e  
presence o r  absence of one " b i t " ,  then the  s i g -  
n a l l i n g  r a t e  i s  t he  same as t h e  i n f o r m a t i o n  r a t e  
i n  " b i t s "  pe r  second. I f ,  however, t h e  l i n e  i s  
i n  one o r  f o u r  p o s s i b l e  s t a t e s ,  then the  l i n e  
c o n d i t i o n  represents  two b i t s  i n s t e a d  o f  one. 
Voice by phone has a  low i n f o r m a t i o n  r a t e  and a  
maximum b i t  r a t e  whereas TV has a  h i g h  in forma-  
t i o n  r a t e  w i t h  a  minimum b i t  r a t e  o f  50M p e r '  
second. I n  layman terms, t h e  baud f o r  phone 
(copper w i r e )  i s  low as copper does n o t  conduct 
v ideo very  w e l l ;  they  r e q u i r e  more i n f o r m a t i o n  
o r  b i t s .  Videophone r e q u i r e s  medium baud, 
Telex low baud. 
BROADBAND: Able t o  combine vo i ce / v i deo /da ta  
se rv i ces .  The number o f  se rv i ces  t h a t  can be 
p rov ided  has been l i m i t e d  by t h e  spectrum capa- 
b i l i t y  o f  t he  system, t h e  usuable bandwidth, t he  
e l e c t r i c  s i g n a l s  i n  ana log o r  d i g i t a l  form, o r  
both.  But  t h e  e x t r a o r d i n a r y  d i scove ry  and deve l -  
opment i n  t he  l a s t  years  o f  " f i b r e  o p t i c s "  which 
can rep lace  e l e c t r i c i t y  by l i g h t  t r a v e l l i n g  
a long  t h i n  g lass  f i b r e s  o f f e r s  enormous two-way 
c a p a c i t y  f o r  vo ice ,  p i c t u r e  and data .  Trade-o f fs  
o f  s e r v i c e a r e n o  l onge r  necessary, t echno log i ca l -  
l y  speaking, a l though they may be economica l ly .  
CABLE-TV: ( a l s o  c a l l e d  CATV - Community Antenna TV). 
o f  b r i n g i n g  TV s i g n a l s  by c o a x i a l  cab le  
i n t o  t he  home. The cab le  i s  s t r u n g  on telephone 
o r  t e l eg raph  po les  w i t h  a  "drop" f r a n  these 
homes and b u i l d i n g s .  A month ly  f e e  i s  charged 
by t h e  pr iva te ly -owned cab le  companies. TV 
s i g n a l s  (programs) a r e  rece i ved  by t he  cab le  com- 
pany from d i s t a n t  p o i n t s  by  a  h i g h  antenna (head 
end) and re layed  t o  subsc r i be rs .  Programs a r e  
a l s o  taken from nearby s t a t i o n s  o r  produced i n  t he  
cab le  company s tud ios .  - Cable-TV has been area 
s e l e c t i v e  and one-way - one company i s  l i censed  t o  
serve one area o f  a  c i t y  o r  severa l  areas on sev- 
e r a l  separa te  systems. The s i g n a l  i s  analog o r  
d i g i t a l  o r  capable o f  bo th .  The baud r a t e  i s  h igh.  
The d is tances i nvo l ved  i n  t y p i c a l  CATV systems a r e  
r e l a t i v e l y  s h o r t  w i t h  t r u n k  l i n e s  be ing about 20 
m i l e s  i n  l eng th ,  u s i n g  some 50 a m p l i f i e r s .  By com- 
par ison,  te lephone s e r v i c e  i s  p o i n t  s e l e c t i v e ,  r e -  
q u i r e s  h i g h l y  s o p h i s t i c a t e d  sw i t ch ing ;  t he  s i gna l  
i s  analog and t h e  t ransm iss ion  i s  two-way. I t s  
baud r a t e  i s  h igh .  
The syn thes i s  o f  a  cab le  te lecomnunicat ion  system 
invo l ves  t r a d e - o f f s  between sw i t ch ing ,  t ransmiss ion,  
d i s t r i b u t i o n  and te rm ina l  f a c i l i t i e s .  I t  i s  neces- 
sa ry  t o  cons ide r  t h e  t ype  o f  s i g n a l  p rocess ing t o  
be used as t h i s  determines whether o r  n o t  e l e c t r i -  
c a l  s i g n a l s  should be i n  analog o r  d i g i t a l  fo rm 
and how combined (mu1 t i p l e x e d )  on cab le .  
F i r s t  used i n  England, 1947. I n  t he  U.S. a  cab le  
system was s t a r t e d  i n  t h e  s t a t e  o f  Pennsylvania i n  
1950 t o  b r i n g  TV programs t o  a  v a l l e y  town and 
thus overcome mountain b a r r i e r s .  I n  Canada, Redi f -  
f us ion ,  Inc . ,  an E n g l i s h  f i n ,  b u i l t  a  cab le  sys- 
tem cove r i ng  150,000 homes i n  Montreal  i n  1952. 
t h e  yea r  TV began i n  Mont rea l  and Toronto.  Movies 
and l i v e  programs of i t s  own were c a r r i e d  on a  
second channel .  I n  London, Ontar io ,  Ed Jarmain 
e rec ted  an antenna i n  h i s  backyard and caught s i g -  
n a l s  broadcast  f rom Buf fa lo ,  E r i e ,  Cleveland, To- 
l edo  and D e t r o i t  which he made a v a i l a b l e  t o  h i s  
neighbours.  
COAXIAL CABLE: Cons is ts  o f  copper w i r e  and po l y -  
e thy lene  i n s u l a t i o n .  The w i r e  r e s t s  i n  t he  c e n t r e  
o f  t he  sheath. The sheath and t h e  w i r e  share t h e  
same a x i s  - hence c o a x i a l .  Around 1962 t h e  f i r s t  
s o l i d  aluminium-sheathed coax ia l  cab le  was i n t r o -  
duced f o r  TV systems as i t  formed a  good water 
b a r r i e r .  
S igna l s  can be c a r r i e d  a t  h i g h  speed above ground 
o r  underground. Hyb r i d  combinat ions o f  mu1 t i p l e  
p a i r  w i res  and c o a x i a l  cab les  c a r r y  analog and/or 
d i g i t a l  s i g n a l s .  
Coaxial  cab le  i s  c a l l e d  broadband communication 
because t h e  t o t a l  range o f  f requenc ies  i s  broad. 
It can c a r r y  many phone conversat ions  as w e l l  as 
r a d i o  and TV s i g n a l s  and da ta  -- a l l  go ing a long 
together  on c a r r i e r  waves. TV i s  a  broadband 
g l u t t o n  - one channel i s  equal  t o  600 t o  1,200 
c i r c u i t s  o f  te lephone. Computers sending data  t o  
o t h e r  computers, t ake  a  bandwidth equ i va len t  t o  
about  12 phone c i r c u i t s .  One phone c a l l  needs a  
bandwidth o f  o n l y  4,000 cyc les  a  second. A p i c -  
turephone takes a bandwidth equal t o  300 t e l e -  
phone c a l l s  by voice only. 
CATHODE RAY TUBE: An e l e c t r o n i c  tube i n  which 
a we l l  def ined and con t ro l led  beam o f  e lect rons 
i s  produced and d i rec ted  on t o  a surface t o  g ive 
a v i s i b l e  and otherwise detectable d isp lay  o r  
effect.  
COMSAT: (Communication S a t e l l i t e  Corporat ion).  
A consortium o f  U.S. corporat ions (ITT, RCA, 
A.T.ST, Western Union) which owns and con t ro ls  
comnunication s a t e l l i t e s .  
CONVERTERS: To provide more than the 12-channel 
VHF o f  cable systems i t  was necessary t o  go t o  
the 120 t o  174 MHz band which i s  used f o r  o ther  
than broadcast services over the a i r .  This f i -  
n a l l y  developed as an extension of the a m p l i f i e r  
design up t o  300 MHz a l lowing for  the use of 
fu r the r  channels above 13. 
DIGITAL CODE, TRANSMISSION: I n  d i g i t a l  t rans- 
mission, s ignals  are sent by the use o f  b inary 
numbers. They are broken down i n t o  u n i t s  t h a t  
can be expressed one way o r  the other  - yes o r  
not, o f f  o r  on. (The one great  advantage of the 
d i g i t a l  form o f  s ignals  i s  t h a t  d i s t o r t i o n s  i s  
low, a1 though repeaters are needed along the 
l i n e  t o  strengthen the s ignal  . )  Computers use 
the d i g i t a l  code. 
DIODE: A two-electrode e l e c t r o n i c  tube o r  va lve 
conta in ing an anode and a cathode. F ib re  op t i cs  
can car ry  diode-emitt ing l i g h t  as w e l l  as lasers. 
DIRECT BROADCAST SATELLITE: Powerful sa t e l l  i tes 
of the Hermes order w i l l  make ~ o s s i b l e  the r e l a v  
o f  s ignals  from ear th t o  s a t e l i  i tes t o  home, es- 
p e c i a l l y  as antennas as small as one meter i n  
diameter are being b u i l t  f o r  i n d i v i d u a l  home use. 
ELECTROMAGNETIC SPECTRUM: Electromagnetic rad ia-  
t i o n  i s  rad ian t  enerav r e s u l t i n o  from accelerat ion . - 
o f  an e lec t ron  o r  o t i e r  chargedepar t ic le .  The 
existence of an electromagnetic f i e l d  o r  frequency 
spectrum was developed mathematically by James 
Maxwell, a Scot t ish phys ic i s t ,  i n  1864. He con- 
cluded t h a t  e l e c t r i c i t y  and magnetic energy t r a v e l  
i n  transverse waves. I n  1888 Heinr ich Hertz, Ger- 
man phys ic i s t ,  confirmed Maxwell ' s  electromagnetic 
theory and produced electromagnetic waves, showing 
t h a t  they were long, transverse waves t h a t  t rave l  
a t  the speed o f  l i g h t ,  can be ref lected,  re f lec ted  
and polar ized 1 i ke 1 i g h t .  They are character ized 
by wavelength - the distance between one peak and 
the next - o r  by frequency--the number o f  peaks 
t h a t  pass a given p o i n t  i n  a given time. Frequency 
used t o  be s tated i n  terms o f  cycles per  second, 
bu t  now i s  s tated (measured) i n  her tz ,  o r  one 
cyc le a second. The propagation c h a r a c t e r i s t i c s  
o f  the spectrum change w i t h  the frequency so t h a t  
some par ts  o f  the spectrum are b e t t e r  su i ted  t o  
c e r t a i n  purposes than others. At  the lower end 
the rad io  waves tend t o  f o l l o w  the curvature of 
the ear th  and are usefu l  f o r  r e l i a b l e  long-range 
comnunication through r e l a y  s tat ions.  I n  the 
medi um and high frequency ranges, advantage i s  
taken o f  the f a c t  t h a t  these waves are r e f l e c t e d  
from the ionosphere and so used fo r  long distance, 
b u t  less r e l i a b l e ,  radiocomnunication and i n t e r -  
nat ional  broadcasting (shor t  wave). 
As an i n v i s i b l e  and na tu ra l  resource the rad io  
spectrum i s  capable of i n f i n i t e  renewal and ex is ts  
on ly  when i t  i s  used. The r a d i o  spectrum l i e s  a t  
the lower end of a continuum o f  electromagnetic 
rad ia t ions  t h a t  extend upwards i n  frequency from 
the longest known r a d i o  waves t o  the shor test  cos- 
mic rays. Radio (and TV) have added m o b i l i t y  t o  
message-making and provided m i l l i o n s  o f  people 
w i t h  easy access t o  mass entertainment, in format ion 
and education. M i l l i o n s  o f  t ransmi t ters  around the 
world constant ly  f l o o d  our atmosphere w i t h  e lec t ro -  
magnetic rad ia t ion ,  superimposed w i t h  voice, music 
image and data. A l l o c a t i n g  o f  the spectrum i n  
Canada and throughout the world has been accom- 
p l ished by d i v i d i n g  i t  i n t o  bands and a l l o t t i n g  
them t o  comnon types o f  systems. 
Radar, invented i n  1924, a t  f i r s t  used very long 
waves - about 30 f e e t  - u n t i l  1939 when a newly 
invented o s c i l l a t o r  produced powerful and very 
shor t  waves (ha l f - i nch) .  This meant an e n t i r e l y  
new p o r t i o n  o f  the r a d i o  spectrum was opened up: 
the band o f  microwaves t h a t  l i e  above the waves o f  
U l t r a  High Frequency, waves t h a t  could be made 
i n t o  beams t h a t  p o i n t  accurate ly  a t  t h e i r  dest ina- 
t i o n .  A long wave bends around corners, shor t  
waves on ly  t r a v e l l e d  i n  s t r a i g h t  l i n e s  u n t i l  the 
advent o f  waveguides and laser  l i g h t  transmission 
by f i b r e  op t i cs .  Electromagnetic r a d i a t i o n  extends 
upwards i n  frequency from the longest known r a d i o  
waves t o  the shor tes t  cosmic rays. On-air te le -  
v i s i o n  consumes 49% of the rad io  spectrum below 
1 GHz. 
The p o s s i b i l i t y  o f  comnunication by such waves was 
demonstrated by Marconi i n  1895 w i t h  rad io  te le -  
graphy i n  Morse Code. The transmission o f  speech, 
however, was accomplished i n  1900 by Reginald Fes- 
senden, a Canadian working i n  the U.S.A., using 
two 50-feet towers on Cobb I s l a n d  i n  the  Potomac 
River, near Washington. I t was the wor ld 's  f i r s t  
broadcast o f  a human voice. Speech and music 
began w i t h  the inven t ion  o f  the diode r e c t i f i e r  
i n  1904 and the t r i o d e  a m p l i f i e r  tube by Lee de 
Forest i n  1906. That year, Fessenden broadcast t o  
the crews o f  f r e i g h t e r s  i n  the Caribbean and 
A t l a n t i c .  
The basic func t ion  o f  a r a d i o  t ransmi t te r  i s  t o  
emit from i t s  antenna a magnetic f i e l d  capable of 
inducing a vo l tage i n  any rece iv ing  antenna w i t h i n  
i t s  area o f  rad ia t ion .  This i s  done i n  several 
stages, beginning w i t h  an o s c i l l a t i o n  c i r c u i t  which 
generates a vo l  tage o f  r a d i o  frequency ( c a l l  ed the 
c a r r i e r  wave o r  c a r r i e r  frequency). The O s c i l l a t o r  
output  i s  then amp l i f i ed  and combined w i t h  the 
ampl i f i e d  auto-frequency s ignal  produced i n i t i a l l y  
a t  the microphone. Amp1 i t u d e  Modulation (AM) and 
Frequency Modulation (FM) are the two p r a c t i c a l  
methods o f  e f f e c t i n g  t h i s  combination. The f i n a l  
ampl i f i e r  de l i ve rs  the modulated c a r r i e r  t o  the 
antenna where the energy i s  rad ia ted  as a magnetic 
f i e l d .  Bursts o f  e l e c t r i c  current  i n  the form o f  
o s c i l l a t i o n s  (up and down movements made i n  one 
second) are fed i n t o  an a e r i a l .  The f a s t e r  they 
go the more there are (higher frequencies).  
The vast telecomnunications networks have been 
b u i l t  up around systems using e l e c t r i c  cu r ren t  
f lowing through metal conductors, o r  r a d i o  s ignals  
propagated through a i r  o r  through coaxial  cable. 
But ever since the discovery, 100 years ago, t h a t  
l i g h t  was bu t  another p a r t  o f  the same e lec t ro -  
magnetic spectrum t h a t  includes r a d i o  emissions, 
s c i e n t i s t s  have dreamed o f  new ways t o  c m u n i -  
cate. A great leap forward came w i t h  the d is -  
covery o f  a p r a c t i c a l  way t o  use ord inary s i l i c o n  
sand made i n t o  glass f i b r e s  c a l l e d  f i b r e  o p t i c s  
t o  t ranspor t  l aser  l i g h t .  
FIBRE OPTICS (a lso  c a l l e d  Opt ica l  F ib res ) :  Hai r  
t h i n  glass f i b r e s  made from s i l i c o n  (sand base) 
and car ry ing  s ignals  on laser  l i g h t  r a t h e r  than 
e l e c t r i c i t y .  The frequency o f  l aser  l i g h t  i s  
about one thousand times t h a t  o f  the high-frequen- 
cy microwaves w i t h  the quanti  t y  o f  in format ion 
being a func t ion  o f  frequency. (F ib re  op t i cs  can 
car ry  diode e m i t t i n g  l i g h t  as we l l  as l a s e r  l i g h t )  
I t i s  the newest developnent i n  t e l e c m u n i c a t i o n s  
transmission and de l i ve ry .  
The advantages o f  f i b r e  op t i cs  over coaxia l  cable 
are wider bandwidths, smal l e r  diameters (one f i f t h  
the diameter o f  a human h a i r )  lower weight, lack 
o f  crossta lk ,  imnuni t y  t o  induc t i ve  in te r fe rence  
and the a b i l i t y  t o  d e l i v e r  many more s ignals  a t  
much lower cost.  The e a r l y  1980's i s  seen as a 
poss ib le  implementation date. The s i l i c o n  f ib res  
i n  experimental use have used a t h i n  p l a s t i c  
sheath. Ten thousand times more - in format ion can 
be c a r r i e d  through a s ing le  f i b r e  than on copper 
w i re  o r  i n  layman terms 1,000 two-way vo ice 
channels plus some 200 o r  more TV s ignals .  
Thus the phenomenal capacity o f  f i b r e  op t i cs  can 
b r i n g  i n  two-way o r  r e t r i e v a l  corrmunications, es- 
p e c i a l l y  when l i nked  t o  computers, i nc lud ing  as 
now telephone, b u t  extending t o  videophone, rad io  
and TV programs, videotex un i t s ,  (Tel idon), t e l e -  
teaching , teleconferencing , facsimi 1 e newspaper 
de l i ve ry ,  magazine and journal  service, e lec t ron ic  
mai l ,  pol 1 ing, debates on p o l i t i c a l ,  economic and 
soc ia l  issues, 1 i b r a r y  in format ion w i t h  book and 
document p r i n t o u t s  , indexes , p r i c e  comparisons, 
r e a l  estate and housing information, f i r e  and bur- 
g l a r  alarms, cour t  repor ts ,  index of soc ia l  serv- 
ices, counsel l ing, employment information, person 
t o  doctor t o  pharmacy t o  person p r e s c r i p t i o n  serv- 
ice,  meal planning and menus, medical and ambulance 
serv ice,  hea l th  care, appointments, prevention 
centres. weather repor ts  and d isas te r  warnings, 
operat ion o f  household services such as tu rn ing  on 
and o f f  the 1 igh ts ,  h o r t i c u l t u r a l  and a g r i c u l t u r a l  
aids, banking, shopping, games, catalogues, t r a v e l  
information, t r a f f i c  monitor ing, maps, rec rea t ion  
information, encyclopedias and "yellow-page" serv- 
ice,  stock market data and innumerable l i s t s .  
Some o f  these are already suppl ied by cable-TV 
w i t h  use o f  the converter.  
The in format ion capacity o f  a simple l i g h t  beam i s  
many times t h a t  o f  a rad io  s igna l .  Line o f  s i g h t  
paths have been requi red i n  the past f o r  transmis- 
s ion  but ,  recen t l y ,  s a t e l l i t e  r e l a y  has decreased 
the dependency on microwave tower re lay .  
Experiments i n  f i b r e  o p t i c  use f o r  telephone, rad io,  
TV and data transmission are being conducted a t  
present i n  Yorkv i l  l e  (Toronto),  and E l  i e ,  Manitoba. 
FREQUENCY: O s c i l l a t i o n s  o f  waves o r  a "s ignal" ,  
now expressed i n  Hertz power, formerly described 
i n  cycles per second which meant t h a t  a given s ignal  
emanates as a wave t h a t  "v ib ra tes"  so many times a 
second. I n  Audio the note A t o  which orchestra 
tuning has a frequency o f  440 Hertz o r  i s  a lso  ex- 
pressed as 440 cycles. A very small change o f  wave 
length in theultra-short wave p a r t  of the spectrum 
r e s u l t s  i n  a huge change i n  frequency. 
Frequencies may roughly be d iv ided  by - High: 
Toward upper end o f  electromagnetic f i e l d .  (Based 
s p e c i f i c a l l y  on rad io  frequencies i n  the range o f  
3 MHz t o  30 MHz.) Low: between 30 KHz and 300 KHz, 
corresponding t o  the long wave range. 
GENERAL RADIO SERVICE: C i t i z e n ' s  Band - CR - i s  a 
U.S. term. I n s t a l l e d  i n  cars and trucks and i n  some 
homes, mobi le r a d i o  (not  t o  be confused w i t h  "ham 
radio" ,  which has been long i n  use by amateur oper- 
a tors  i n  p r i v a t e  homes) takes up many channels, 
GR o r  CB i s  two-way. The spectrum has already be- 
come overcrowded i n  some c i t i e s  due t o  the popular- 
i t y  o f  mobile radio. I n  1979 over 1,000,000 GR 
and amateur l icenses were i n  force i n  Canada. Some 
50% were f o r  land mobi le services -- tax is ,  pol ice,  
muni(ipa1 services, de l i ve ry  companies, etc.,  un- 
t i l  i n  sane areas (southwestern Ontar io)  i t  i s  a t  
o r  near the sa tu ra t ion  po in t .  They are used by 
close t o  2 mi 11 i o n  Canadians. Microprocessors may 
we l l  t ransform telecomnunications and permit s ig -  
n i f i c a n t  improvements i n  mobi le rad io  systems. 
They increase capacity,  make se lec t i ve  s i g n a l l i n g  
more re1 i a b l e  and improve frequency s tab i  1 i t y  and 
audio qua1 i t y .  
HERTZ-MEASURED WAVES: Radio waves are character- 
ized according t o  t h e i r  frequency and correspond- 
ing  wave length. They are expressed i n  frequency, 
i n  cycles per second, o r  Hertz ( c a l l e d  a f t e r  
Heinr ich Rudolp Hertz, (1857-94) German Physic is t ,  
who confirmed J.C. Maxwell 's  electromagnetic theo- 
r y  and produced r a d i o  waves i n  the course o f  expe- 
riments t o  show tha t ,  i n t e r  a l i a ,  they t rave l  a t  
the speed o f  l i g h t ) .  A K i l o h e r t z  (KHz) i s  1,000 
cycles per second; a megahertz (MHz) i s  1,000 
k i loher tz ;  a g igaher tz  (GHz) 1,000 megahertz and a 
te t raher tz  (THz) 1,000 gigahertz. Although the 
rad io  spectrum ranges up t o  3 THz, technological 
and economic fac to rs  1 imi  t usefu l  avai l a b i  1 i t y  t o  
i t s  lower end. 
HOLOGRAPHY: A Greek word meaning "the whole mes- 
sage" i n  which l a s e r  l i g h t  and cameras w i t h  no 
lenses create a 3-dimensional image on f i l m  o r  
p la te .  I t  i s  l i k e  the ob jec t  i t s e l f ,  l i f e - l i k e ,  
espec ia l l y  a coloured hologram as i t  seems s o l i d  
w i t h  f ron t ,  s ide  and back ( y e t  i t  i s  only l i g h t ) .  
A hologram i s  the record o f  the pa t te rn  produced 
when two l i g h t  beams " c o l l i d e " .  The laser  i s  op- 
t i c a l l y  d iv ided  i n t o  two beams, one being aimed a t  
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t h e  o b j e c t  being holographed which i s  r e f l e c t e d  
i n  a l l  d i r e c t i o n s ,  and the o t h e r  c a l l e d  a  " r e f e r -  
ence" beam r e f l e c t e d  from a m i r r o r  t o  t he  same 
photographic p l a t e  where i t s  wave f r o n t s  a r e  
superposed on those from the  o b j e c t .  The l i g h t  
must be coherent,  t h a t  i s  o f  a  s i n g l e  wavelength. 
Since the  two p a r t s  o f  the  l a s e r  beam a r r i v i n g  
a t  tHe f i l m  o r  photograph ic  p l a t e  have t r a v e l  l e d  
by d i f f e r e n t  paths and a re  no l onge r  n e c e s s a r i l y  
coherent,  they  c r e a t e  an i n t e r f e r e n c e  pa t te rn ,  
b u t  t h i s  w i l l  n o t  occur i f  t h e r e  i s  v i b r a t i o n .  
Then t h e  f i l m  i s  developed. Th is  i s  recorded i n  
the  fc rm o f  p o i n t s  o f  va ry ing  dens i t y .  " I n t e r -  
ference" then i s  t h e  bas i s  o f  holography. 
The p a t t e r n  on the  f i l m  i s  a  r e c o r d  o f  t h e  waves 
as they a r e  r e f l e c t e d  f rom the  o b j e c t  recorded 
w i t h  the  a i d  o f  t h e  re fe rence  beam. Th is  ho lo-  
graph i s  l a t e r  i l l u m i n a t e d  w i t h  coherent  l i g h t  
o f  the  same frequency used t o  form i t  and a  
3-D image o f  the  o b j e c t  i s  produced known as a  
wave f r o n t  recons t ruc t i on .  Since waves f rom a l l  
p a r t  o f  the  o b j e c t  a r e  recorded on a l l  p a r t s  o f  
t he  hologram, any p a r t  o f  the  hologram, no mat- 
t e r  how smal l ,  can be used t o  reproduce the  
e n t i r e  image. Convent ional  holographs use low 
power l a s e r  l i g h t ,  mos t l y  Hel ium Neon. Holo- 
grams can p rov ide  a  hundred t imes g r e a t e r  b r i g h t -  
ness-range than o r d i n a r y  photographs. Pulsed 
r a t h e r  than steady l a s e r  l i g h t  i s  needed. Photo- 
graph ic  holography does n o t  produce an emulsion 
t h a t  records  a  recogn izab le  image b u t  a r e f l e c t e d  
p a t t e r n  o f  l igh t -waves r a d i a t e d  from t h e  o b j e c t .  
Th is  i s  t he  "wave f r o n t "  which l a t e r  can be r e -  
const ruc ted by t he  l a s e r  l i g h t  t o  p resen t  a  
3-dimensional image. U n l i k e  convent iona l  photo- 
graphy, t he  hologram conveys a  v i r t u a l  in -depth  
image which records  i n f o r m a t i o n  on a l l  aspects o f  
t he  o r i g i n a l .  Any one p iece  o f  t h e  hologram con- 
t a i n s - a l l  t he  i n f o r m a t i o n  about t h e  o r i g i n a l  and 
appears as many t i n y  images. "If a p i c t u r e  i s  
wor th  a  thousand words, a  hologram i s  wor th  a  
thousand p i c t u r e s .  " 
3-D f i l m  cha l lenged f i lmmakers f o r  some time, 
emerging i n  t he  U.S.A., t h e  USSR and Europe i n  
t h e  1950's.  The 3-D f i l m s  i n  movie houses were 
n o t  r e a l l y  3-dimensional b u t  an " o p t i c a l  i l l u s i o n "  
o f  a  spec ia l  s o r t .  The concept and i n i t i a l  d i s -  
covery o f  holography was i n t roduced  i n  1947 by 
Dr. Denis Gabor and pub l i shed  i n  1958. He re -  
ce ived a  Nobel P r i z e  f o r  t h i s  i n  1971. Gabor d i d  
n o t  have a  l a s e r  and so used a  more rud imentary  
source o f  coherent l i g h t  i n  t h e  l a t e r  40 ' s  by 
means o f  f i l t e r s .  They were n o t  holograms as we 
know them. The f i r s t  b reakthrough came i n  1960 
w i t h  the  i n v e n t i o n  o f  t h e  l a s e r  a t  M.I.T. by 
T.H. Maimam and t h e  f i r s t  hologram was produced 
a t  t he  U n i v e r s i t y  o f  Michigan. L e i t h  and Upant- 
n ieks  app l i ed  l a s e r  l i g h t  t o  Gabor's d i scove ry  
and recorded holograms t h a t  produced h i g h l y  
r e a l i s t i c  images o f  3-D o b j e c t s .  
Shoot ing Holographic mot ion  p i c t u r e s  w i t h  cohe- 
r e n t  l i g h t  r equ i res  a  power fu l  pu lsed l a s e r  i n  
t h ree  wavelengths ( red ,  green and b l u e ) .  Colour,  
mot ion  and 360' v iewing have been developed. 
Holograph TV must be produced through f i l m  and 
once a ho lograph ic  f i l m  i s  made the problem o f  
t ransmiss ion a r i s e s  which can be done by f i b r e  
o p t i c s  and l a s e r s  i n  combinat ion.  Pulse r a t h e r  
than steady l a s e r  1  i g h t  i s  needed here too .  
P r a c t i c a l  uses have begun and env is ioned f o r  the  
f u t u r e  a r e  uses i n  a d v e r t i s i n g  such as showing 
the new f a l l  ca rs  d i sp layed  i n  f u l l  s i z e  and 
c o l o r  on the w a l l  and f a m i l y  p i c t u r e s  w i t h  the  
group i n  3-dimensions. Present  use i s  i n  micro-  
copy and i n t e r f e r o m e t r y .  
The p resen t  TV sets  w i t h  box-shaped cab inets  d o n ' t  
l e n d  themselves t o  holography. A ho lograph ic  s e t  
would l i k e l y  be a  c y l i n d e r  powered by a  t i n y l a s e r .  
Scenes o r  people cou ld  be viewed from any ang le  
as w i t h  o r d i n a r y  v i s i o n .  
INFORMATION THEORY: a l s o  known as the  Mathemati- 
ca l  Theory of Communication. Th is  was a  c o n s t r u c t  
by Claude Shannon,.engineer f o r  B e l l  Telephone, 
t o  d e f i n e  the bas i c  elements o f  i n f o  and the f l ow ,  
capac i t y  and f o r c e  of analog s i g n a l s  i n  t h e  t e l e -  
phone l i n e  as w e l l  as t he  "no ise"  impedance. H is  
b i n a r y  d i g i t a l  ( b y t e )  code made i t  p o s s i b l e  t o  
use pulse-code modula t ion  and e l i m i n a t e d  b a r r i e r s  
between " d i f f e r e n t "  k i nds  o f  c o m u n i c a t i o n s  - 
vo i ce ,  v ideo and da ta  - which were t o  be jumbled 
together  i n  t ransmiss ion.  D i g i t a l  code can t rans -  
f e r  i n t o  analog s i g n a l s  and employ Pulse Code 
Modula t ion  which a l l ows  f o r  t he  i n t e r l e a v i n g  o f  
severa l  thousands of s i g n a l s .  They a r e  then de- 
coded i n t o  t he  o r i g i n a l  analog form a t  t he  r e c e i v -  
i n g  end. 
Shannon's I n fbhna t i on  Theory has been used as a  
bas i c  des ign by comnunicat ion scho lars  i n  t h e o r i z -  
i n g  on the  process o f  i n f o r m a t i o n  o r  communication. 
The theory  embraces every  conce ivab le  mode o f  com- 
municat ion  i n t e r p e r s o n a l ,  p r i n t ,  e l e c t r o n i c  - w i t h  
a  sender o r  senders a t  one end and the rece i ve rs  
o r  " d e s t i n a t i o n "  a t  t h e  o the r .  Mechanical and 
semantic o r  psycho log i ca l  no i se  i s  . in between. 
Feedback, i n f e r r e d  o r  ac tua l  , i s  pos tu la ted .  Many 
view t h i s  "communication process" model as "mechan- 
i s t i c "  and l i n e a r ,  n o t  rep resen t i ng  the phenomenon 
o f  communication i n  a  dynamic way. Shannon's work 
remains a  benchmark. 
LASER: Acronym f o r  L i g h t  Amp1 i tude S t i m u l a t i o n  
-
Emission Radia t ion .  The h ighe r  you go i n  t he  r a d i o  
spectrum, t he  sma l l e r  t he  waves and the  more band- 
w i d t h  t he re  i s .  Above microwaves a r e  even s h o r t e r  
waves c a l l e d  m i l l i m e t e r  waves and beyond these a r e  
t he  waves of l i g h t .  The frequency o f  l i g h t  i s  
about 1,000 t imes t h a t  t he  h ighest - f requency 
microwaves l i n k s  o f  today and the  q u a n t i t y  o f  
i n f o r m a t i o n  cor respond ing ly  increases.  The pur -  
s u i t  o f  o r d i n a r y  l i g h t  as a  t r ansm iss ion  medium 
was h e l d  back many years  by t he  f a c t  t h a t  i t t e n d s  
t o  be d ispersed i n  t he  atmosphere by r a i n ,  c loud 
o r  smoke. A s c i e n t i f i c  advance came ina  fewyears  ago 
w i t h  o p t i c a l  wavesguides c o n s i s t i n g  o f  ho l l ow  
g lass  tubes below ground. Lasers a re  a l s o  devel-  
oped t o  produce holography, a  form o f  3-0 photo- 
graphy. They c u r r e n t l y  have many uses - c l o t h -  
cu t t i ng ,  read ing o f  v ideod isc ,  a i r c r a f t ,  sh ips ,  
power s t a t i o n s ,  medical  ope ra t i ons .  Laser tech- 
nology and development was b u i l t  on E i n s t e i n ' s  
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ca lcu la t ions  on l i g h t  Sehaviour and developed 
from the Maser. 
MASER: A c r y s t a l  concerned w i t h  overcoming 
- 
"noise", a word used i n  cotnnunications t o  
describe any unwanted in ter ference.  Noise i n  
telegraph and telephone, whether by l i n e  o r  rad io,  
can come from a number o f  sources, e.g. ampli- 
f i e r s  o r  repeaters i n  a cable. Even the f low o f  
e lect rons i n  a w i re  can cause "noise" and great  
deal o f  research goes i n t o  designing e lec t ron ic  
apparatus t h a t  w i l l  keep the s ignal  t o  noise 
r a t i o  a t  a  sa t i s fac to ry  leve l .  One such i n s t r u -  
ment i s  the maser. This i s  a  c r y s t a l  t h a t  can be 
"pumped up" w i t h  microwave energy by an e l e c t r a  
magnet i n  which s t a t e  i t  can receive a very weak 
s ignal  and give ou t  an enormously amp l i f i ed  rep- 
l i c a .  The maser i s  very s i l e n t  i n  propor t ion t o  
the amp l i f i ca t ion  i t  gives and i t  can be made 
even more s i l e n t  by keeping i t  a t  a  very l o k  
temperature (about 268' C.  ) i n  a bath o f  1  i q u i d  
helium. The maser enables a rad io  telescope t o  
amp1 i f y  feeble s ignals  from outer  space. The 
weak incolring s ignals  take energy Prom the c rys -  
t a l  atans o f  the maser and emerge ampl i f ied.  
The maser i s  d forerunner of the laser  which 
Gperates a t  1 i g h t  frequencies. 
MICRO-ELECTRONIC COMPONENTS : Small o r  very t i n y  
Darts o f  e lec t ron ic  c i r c u i t s  o r  u n i t s  used i n  
compu te rs  or i n  the t e l  e c m u n i  ca t ion  processes, 
ranqing from the t rans is to r ,  i n tegra ted  c i r c u i t  
and microprocessor t o  the microcomputer i t s e l f .  
A l l  fou r  came i n t o  use over the past  three decades. 
This revo lu t ion  o f  faster,  cheaper, l i g h t e r ,  more 
durable and more r e l i a b l e  e lec t ron ic  mater ia ls  
began i n  1948 when Be l l  Labs announced t h a t  three 
o f  i t s  researchers had invented the TRANSISTOR t o  
replace the vacuum tube as a device capable o f  
ampl i fy ing e l e c t r i c  current .  The t r a n s i s t o r  was 
an ac t i ve  semi-conductor w i t h  three o r  more 
electrodes The semi-conductor i s  an e l e c t r i c a l  
:onductor whose resistance, u n l i k e  t h a t  o f  metals, 
decreases w i t h  r i s i n g  temperature and the presence 
o f  imour i t ies.  The t r a n s i s t o r  has resu l ted  i n  an 
exol os ive development of so l  i d - s t a t e  techno1 ogy. 
By 1958 i t  was possible t o  make t rans is to rs  so 
:iny tha t  enough could be combined on a small 
sh ip o f  s i l i c o n  to  make a complete c i r c u i t .  Hun- 
dreds of compl r t e  c i  r c u i  t s  could be pressed toge- 
:her i n  a ch ip o f  mater ia l  the s i ze  o f  a  s h i r t  
button. The heat problem o f  the o l d  vacuum tube 
was solved and current  could be reduced t o  a 
l e v e l  o f  t h a t  requi red by a l i g h t  bulb. Conse- 
quently, computers could be made much smaller and 
l i g h t e r  and as a r e s u l t  j t  was 2ossible t o  launch 
a s a t e l l i t e .  
B e l l  Labs were a lso responsible ?or the INTEGRATED 
CIRCUIT ( IC)  which was introduced i n  1959, another 
step !n the m i n i a t u r i z a t i o n  process. IC provided 
a l o g i c  network embedded i n  s i l i c o n ,  ceramic o r  
other mater ia l  which concentrated the equiva lent  
of  several thousand t rans is to rs  on a s ing le  ch ip  
sn ly  three by fou r  m i l l ime te rs  i n  s ize,  b u t  a l l  
o f  which made one c i r c u i t .  At  the present time, 
20,000 micro-miniatur ized components can e a s i l y  
be put  on a ch ip t h a t  s e l l s  f o r  $20; the p r i c e  o f  
t be  f , i ? c t i o ~  pr formed by a t r a n s i s t o r  d r o p p ~ 4  
P9.91 from 1960 t o  1960 and i s  s t i l l  dec l in ing.  
O f  great  importance was the next  step, the 
MICROPROCESSOR, a general-purpose device. I t  was 
developed by I n t e l  Corp., i n  1971 f o r  a  Japanese 
manufacturer who wanted i t  f o r  a  small mass-pro- 
duced ca lcu la to r .  The t i n y ,  powerful ,  s i l i c o n -  
based semi-conductor resul ted.  The microprocessor 
i s  no t  a  computer, b u t  a  computer's l o g i c  i n s t r u -  
ment. Three more sect ions are needed t o  make a 
computer: a  memory conta in ing basic ins t ruc t ions ,  
such as how t o  m u l t i p l y  and d iv ide;  a  memory t o  
s to re  new i n s t r u c t i o n s  and resu l t s ;  and an inpu t /  
output  u n i t .  A t  f i r s t  even w i t h  the large-scale 
i n t e g r a t i o n  of tens o f  thousands o f  i nd iv idua l  
e l e c t r o n i c  devices: t rans is to rs ,  diodes, r e s i s t o r s  
and capacitors on a chip, each sect ion requi red 
i t s  own e l e c t r o n i c  ch ip  o r  ser ies o f  chips. Now 
a l l  four were packed i n t o  a minute piece o f  s i l i -  
c m  t o  help run a TV set,  a  telephone swi tch ing 
system, t e l e t e x t  machine, an oven o r  a  car.  I t 
takes over the func t ion  o f  e n t i r e  shelves o f  
c o i l s ,  re lays,  vacuum tubes and other bu l  kye lect ro-  
mechanical gear. 
The microprocessor replaced anywhere from ten t o  
two hundred I C  chips. It belongs t o  a c lass o f  
devices known as large-scale in tegra ted  c i r c u i t s  
(LSI) and very close t o  being the u l t i m a t e  semi- 
conductor component. A s i n g l e  microprocessor 
ch ip can be mass produced and adapted t o  a mu1 ti- 
tude of appl i c a t i o n s  . 
Add a memory t o  the microprocessor and you have 
the MICROCOMPUTER. I t  p e r f o w s  the con t ro l  and 
processing funct ions of a f u l l - s i z e  computer, 
using microscopic e l e c t r o n i c  networks t h a t  i n -  
clude memories and c i r c u i t s  for  i n p u t  and output 
o f  s ignals .  I t  can handle ins t ruc t ions ,  decoding, 
execution, sequencing and con t ro l  as w e l l  as as- 
s i m i l a t i n g  and generat ing data. I t i s  slower 
than the suitcase-sized minicomputer, the next  
stage above i t  i n  today's computer hierarchy , b u t  
i t  can be mass-produced a t  a  f r a c t i o n  o f  the cost.  
I t  i s  sparking a r e v o l u t i o n  i n  telecomnunications 
system design, achieving a new breakthrough i n  
system m i n i a t u r i z a t i o n  and f l e x i b i l i t y .  
MICROWAVES: Small r a d i o  waves a t  the upper end 
o f  the electromagnetic spectrum, capable o f  car-  
r y i n g  much information. They do n o t  i n t e r f e r e  
w i t h  r a d i o  waves low i n  the spectrum. Techniques 
developed i n  the 1940's an essent ia l  step i n  
the development o f  c m u n i c a t i o n s  s a t e l l i t e s  were 
microwaves which p a r t l y  released phone networks 
from t h e i r  ea r th  ca r ry ing  imperat ive o f  poles. 
S t i  11 , thousands o f  phone conversa t i  on between 
c i t i e s  make use o f  r e l a y  towers i n  l i n e  o f  s i g h t  
from each other. S a t e l l i t e s  were the next  step 
and " d i r e c t  s a t e l l i t e  t o  home" w i l l  c m p l e t e  the 
development. 
MICROWAVE TOWER: Dish-shaped antenna on micro- 
wave towers now catch the broadcast r a d i o  waves, 
o r  telephone s ignals ,  strengthen them and pass 
them on t o  the ground s ta t ions  which i n  tu rn  are 
l i n k e d  t o  homes. They doubtless w i l l  be replaced 
i n  time by small dish-antennas on the roo fs  o f  
dwel l ings, much l i k e  the o l d  r a d i o  aer ia l s ,  and 
a r e  now be ing augmented o r  rep laced  by comnunica- 
t i o n  s a t e l l i t e s  which boost  and r e l a y  s i g n a l s .  
MULTIPLEXING: Word used i n  e lec t romagnet ic  t r ans -  
m iss ion  t o  name an o p e r a t i o n  whereby va r i ous  s i g -  
n a l s  can be sen t  a long on the  same channel w i t h o u t  
i n t e r f e r i n g  w i t h  each o t h e r :  conve rsa t i on  by 
phone, p i c t u r e s ,  da ta  such as p r i n t - o u t s ,  r a d i o  
and TV s igna l s .  There a r e  two types o f  mu1 ti- 
p l e x i n g  - frequency d i v i s i o n  ( s i d e  by s i d e  con- 
s t i t u t i n g  one wide band and t ime d i v i s i o n  where 
the s i g n a l s  a r e  sen t  s e q u e n t i a l l y .  Time d i v i s i o n  
means compressing in format ion .  ) 
A hundred conversat ions  a r e  f e d  i n t o  one w i r e  
th rough a very  h i g h  speed e l e c t r o n i c  sw i t ch .  The 
c u r r e n t  corresponding t o  each speaker 's  vo i ce  i s  
chopped by t he  sw i t ch  i n t o  b u r s t s  (pu l ses )  l a s t i n g  
a m i l l i o n t h  o f  a second a t  i n t e r v a l s  o f  one ten- 
thousandth o f  a second. Another s w i t c h  a t  t he  
r e c e i v i n g  end s o r t s  o u t  these b r i e f  p o r t i o n s  o f  
speech c u r r e n t .  Each l i s t e n e r  t h i n k s  he i s  hear-  
i n g  an unchanged voice,  whereas i n  f a c t  he i s  
g e t t i n g  o n l y  a s e r i e s  o f  b r i e f  samples. To him 
i t  i s  as good as t h e  complete message, j u s t  as a 
s e r i e s  o f  24 s t i l l  p i c t u r e s  thrown on to  a screen 
i n  one second appears t o  be a moving p i c t u r e .  
The mind and pe rcep t i on  by t h e  eye, o r  t h e  mind 
and ear  i n  t h i s  case makes i t  so. Another tech- 
n ique ( f requency d i v i s i o n  mu1 t i p l e x i n g )  r e s t s  on 
the  d i scove ry  t h a t  human speech c o n s i s t s  o f  a 
complex m i x t u r e  o f  sounds t h a t  v a r y  f r om a low 
frequency of 50 v i b r a t i o n s  o r  cyc les  p e r  second 
t o  a h igh  o f  5,000 cyc les  pe r  second. But  i f  we 
p i c k  up speech sounds on a te lephone c i r c u i t  t h a t  
responds t o  f requencies between 300 and 3,000 and 
d e l i v e r  them t o  a r e c e i v e r ,  t he  r e s u l t  i s  p e r f e c t -  
l y  i n t e l l  i g i b l e  even though some o f  t he  qua1 i t y  
i s  l o s t .  We can p u t  up w i t h  t h e  l o s s  i n  o r d i n a r y  
i n f o r m a t i o n  ( conve rsa t i on )  whereas i n  dramat ic  
speech ( p l a y s )  r e q u i r i n g  nuances and t i m i n g  t h i s  
l o s s  would d e t r a c t  t oo  much from q u a l i t y .  The 
telephone engineer thus i s  ab le  t o  compress more 
conversat ions  i n t o  one l i n e  because a narrower 
band o f  f requenc ies  takes up l e s s  room i n  t h e  
t ransmiss ion system. 
NETWORKS (Broadcast ing) :  Term f o r  t h e  l i n k i n g  o f  
-(AM and FM) s t a t i o n s  and TV s t a t i o n s  t o  
cover areas o f  a coun t r y  o r  t he  whole na t i on ,  a t  
f i r s t  by e l e c t r i c  w i res ,  then by microwave and 
now by sate1 1 i t e .  Canada's f i r s t  Broadcast ing  A c t  
was passed by Par1 iament on May 26, 1932, p rov ided  
f o r  a mixed system o f  powerful c e n t r a l  s t a t i o n s  
owned and operated by t h e  Canadian Radio Broad- 
c a s t i n g  Company (named t h e  Canadian Broadcast ing  
Corpora t ion  i n  1936) and l o c a l  s t a t i o n s  t o  be 
owned and operated by p r i v a t e  companies. The 
p ioneer  C.N.R. s t a t i o n s  and o t h e r  b roadcas t i ng  
ventures (e.g. Manitoba government) came i n t o  t h e  
network which was t o  be supported by taxes and 
a d v e r t i s i n g  on a l i m i t e d  sca le .  A second French- 
language network was l a t e r  added t o  r a d i o  and a 
Nor thern  Se rv i ce  w i t h  I n u i t  and o t h e r  d i a l e c t s .  
The i n t e r n a t i o n a l  (short-wave) Se rv i ce  ( I S )  was 
p u t  i n t o  s e r v i c e  s h o r t l y  a f t e r  t h e  war.  Two TV 
networks, French and Eng l ish ,  were s t a r t e d  i n  
1952, making 8 major se rv i ces ,  owned and opera ted 
by the  CBC, i n c l u d i n g  AM and FM r a d i o  andTVand IS.  
Colour t e l e v i s i o n  came t o  Canada i n  1966. A 
p r i v a t e  network, CTV, began ope ra t i ons  i n  1961 
w i t h  8 s t a t i o n s  and has more than doubled i n  
a f f i l i a t e s  s i n c e  then.  
P r o v i n c i a l  se rv i ces  TV-networks have been l i censed  
i n  On ta r i o  (O.E.C.A. ) an educa t i ona l  network and 
Quebec. The A l b e r t a  government suppor ts  coopera- 
t i v e  ownership o f  cable-TV and Saskatchewan has 
a cab le  coope ra t i ve .  An Ontar io-based network, 
Global ,  has expanded t o  o t h e r  p a r t s  o f  t h e  count ry .  
Cable-TV i s  n o t  networked. 
PAY-TV: On June 21, 1979, t he  CRTC i n v i t e d  a p p l i -  
c a t i o n s  f o r  a s a t e l l i t e  TV system o f f e r i n g  a t  
l e a s t  n i n e  channels - i n c l u d i n g  one pay-TV channel. 
A p u b l i c  hea r i ng  may be h e l d  i n  t h e  f a l l  o f  1979. 
P i e r r e  Camu, CRTC chairman, s a i d  t h e  Commission 
ac ted because some 30 p i r a t e  ope ra t i ons  a l ready  
e x i s t  i n  Canada, t a k i n g  TV s i g n a l s  f rom the  U.S. 
( d i r e c t  r e c e p t i o n  from U.S.-satel l  i t e s )  Besides 
a Pay-TV channel, t he  S a t e l l i t e - T V  system, Camu 
sa id ,  i s  expected t o  accommodate CBC French and 
Eng l i sh  network se rv i ces ,  CTV, a channel f o r  
pa r l i amen ta ry  s i t t i n g s ,  t h e  b e s t  o f  p r o v i n c i a l  
educat iona l  network programs, and perhaps a 
c h i l d r e n ' s  program channel ,  one f o r  specials,and 
one f o r  TVA (French-language independent network) .  
Pay-TV has been regarded by many ent repreneurs  as 
a p o t  o f  g o l d  a t  t h e  end of t he  e l e c t r o n i c  rainbow, 
b u t  postponed f o r  many yea rs  by t he  government 
and opposed by t h e  Canadian Broadcast ing  League 
and o the rs  as i n c r e a s i n g  the  at tachment t o  U.S. 
enter ta inment  f a re  and i t s  values. A r e p o r t  i n  
May, 1979, o f t h e  spec ia l  sove re ign ty  committee, 
es tab l i shed  by t h e  Department of  Comnunications, 
r e c m e n d e d  t h a t  Pay-TV be p e r m i t t e d  i n  t h e  form 
o f  payment by program r a t h e r  than a f l a t  f e e  pay- 
ment. The CBC and p r i v a t e  broadcasters  w i t h  a 
go-slow p o l i c y ,  t h e  cab le  companies and B e l l  t e l e -  
phone a r e  a l l  seek ing pay-TV l i c e n s i n g .  Pay-TV 
promises the  w o r s t  and p o s s i b l y  t h e  b e s t :  mass- 
appeal shows, p o r n o v i o l e n t  f i l m s  and h i g h - q u a l i t y  
programs. 
PRINTOUT: A computet r eco rd  o f  da ta  on paper 
r o t l e d u t  a u t o m a t i c a l l y  from i h e  machine o r  
tu rned o u t  manual ly.  Computer " p u b l i c a t i o n "  can 
be made on the  videoscreen, o r  on paper. By us ing  
a computer at tachment t o  a modi f ied  TV set,  you 
can use a keyboard and b r i n g  a p r i n t o u t  f rom you r  
se t .  Th is  i n f o r m a t i o n  f rom a c e n t r a l  computer 
s torage may be any th ing  from income t a x  forms t o  
you r  d a i l y  newspaper. 
PULSE CODE MODULATION: A pu l se  i s  an e l e c t r i c a l  
d is turbance o f  s h o r t  d u r a t i o n .  PCM i s  t he  process 
by which t h e  e s s e n t i a l  c h a r a c t e r i s t i c s  o f  a s i gna l  
wave ( t h e  modula t ion  wave) a r e  impressed on another 
wave ( t h e  c a r r i e r  wave). 
The d i g i t a l  code make i t  p o s s i b l e  t o  o b t a i n  t he  
maximum advantage f rom a d i scove ry  o f  t h e  30 's  -- 
Pulse Code Modula t ion .  I n  PCY, i n s t e a d  o f  sending 
the  f u l l  s i g n a l  made by t h e  vo ices  i n  a conversa- 
t i o n ,  o n l y  p o r t i o n s  a r e  sen t .  Samples a r e  taken 
o f  t h e  ampl i tude o f  t he  waves made by t h e  vo ice .  
I f  they a r e  taken o f t e n  enough - 8,000 t imes a 
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second - enough in format ion about the sound i s  
obtained t o  enable the l i s t e n e r  a t  the other  end 
t o  hear what sounds l i k e  a f u l l  voice (L ike  h a l f -  
tone screen photos f o r  newspapers, dots i n  black 
and grey represent a p i c t u r e  and the human imag- 
i n a t i o n  f i l l s  i n  the gaps). The advantage o f  PCM 
i s  t h a t  samples o f  other people's conversations 
can be inser ted i n  the gaps. Use o f  the d i g i t a l  
code which came l a t e r  broke down b a r r i e r s  between 
various kinds o f  s ignals  ( p r i n t  o r  e l e c t r o n i c )  
and made possible the jumbling o f  s ignals .  
PUBLIC BROADCASTING SYSTEM: A non-p ro f i t ,  non- 
adver t i s ing  U.S. network o f  some 275 stat ions,  
con t ro l led  by u n i v e r s i t i e s  o r  o ther  i n s t i t u t i o n s .  
I t  i s  financed by congressional con t r ibu t ionsand  
p r i v a t e  donors. A good deal of i t s  revenue by 
donors comes from Southern Ontario and other  
par ts  o f  Canada where the q u a l i t y  programs, many 
o f  them made i n  the United Kingdom (e.g. C i v i l i -  
zat ion, Upstairs-Downstairs), have a fo l lowing.  
PBS s ignals  are picked up, as are commercial net -  
work programs, from Canada-U.S. border s ta t ions .  
Two and a h a l f  m i l l i o n  fami l i es  contr ibuted 
$50 m i l l i o n s  i n  donations l a s t  year t o  keep 
i n d i v i d u a l  PBS s ta t ions  a l i v e .  
SATELLITE COMHUNICATION): Serves e s s e n t i a l l y  
i n  the rol! o f  an extremely h igh antenna (reach- 
ing  22,300 mi les about the ear th )  t o  occupy a 
c m a n d i n g  p o s i t i o n  above t e r r e s t r i a l  i n t e r f e r -  
ences and so receive s ignals  sent from ear th 
s tat ions,  amp1 i f y  and r e l a y  them back t o  ear th 
again. The s ignals  are n o t  received d i r e c t l y  as 
y e t  .but through land s ta t ions  connected t o  the 
telephone, rad io  o r  TV networks t h a t  w i l l  d i s -  
t r i b u t e  them. 
I n  t h e i r  f i r s t  uses, they c i r c l e d  the ear th  i n  
what was ca l led  "low o r b i t s "  every few hours. 
This meant t h a t  antennas on the ground had t o  
be capable o f  t rack ing  a moving body, and comnu- 
n i c a t i o n  was l o s t  as the s a t e l l i t e  passed over 
the horizon. A1 so, they had t o  be very la rge  and 
complex. The f i r s t  s a t e l l i t e  t o  a t t a i n  synchro- 
nous o r b i t  was SYNCOM I i n  1963 capable o f  one 
TV channel o r  50 phone c i r c u i t s  f o r  t rans -A t lan t i c  
messaging and the f i r s t  synchronous domestic com- 
municat ion s a t e l l i t e  was Canada's ANIK A-1, i n  
1972. It provided 240 two-way voice c i r c u i t s  f o r  
telephone, t e l e v i s i o n  capacity and data transmis- 
sion. The f i r s t  Anik (Eskimo word f o r  brother)  
was launched i n t o  a p o s i t i o n  22,300 mi les above 
the equator on about the longi tude o f  Calgary 
where i t  could cover a l l  Canada, inc lud ing  the 
vast  northland t e r r i t o r y .  The synchronous sa te l -  
l i t e  i s  "geostat ionary" t h a t  i s  having a f i x e d  
p o s i t i o n  over the area o f  the ear th  i t  seeks t o  
cover. I t  thus moves w i t h  the r o t a t i o n  o f  the 
earth. Anik s a t e l l i t e s  have provided telephone 
and TV serv ice t o  remote areas of the country. 
The f i r s t  attempt t o  l i n k  "communication" w i t h  a 
sate1 1 i t e  was "Score" launched by the U.S. i n  
1958 which c a r r i e d  a tape-recording o f  President 
Eisenhouer o f f e r i n g  a Christmas message. Two-way 
messaging was demonstrated i n  1960 w i t h  the launch 
o f  the "Courier" s a t e l l i t e .  I t could receive r a d i o  
messages from ear th  and s t o r e  them on a tape re-  
corder f o r  l a t e r  playback and transmission t o  
earth. 
By 1961 an i n t e r n a t i o n a l  agreement was signed t o  
form In te rna t iona l  Telecommunications consortium, 
INTELSTAT, f o r  world-wide service. Canada i s  a 
member. The f i r s t  I n t e l s t a t  s a t e l l i t e  was "Early 
B i rd" ,  launched i n  1965. I t could carry  240 voice 
channels o r  one TV channel. At present 95 member 
nat ions belong t o  INTELSTAT and t h e i r  ear th  s ta-  
t i ons  are located throughout the world. Last  
sumner the European Space Agency p u t  up the OTS-2. 
Some 10 s a t e l l i t e s  serve North America - Telesat 
Canada5 Aniks A-1, A-2, A-3, B-1 and the j o i n t  
U.S.-Canadian s a t e l l i t e  "Hermes", RCA's Satcom I 
and 11. Western Union's Westar I and 11, ATLT/ 
G.T.E.'s Comstar I and 11. "Parking space" remains 
f o r  about 75 s a t e l l i t e s ,  according t o  one source, 
and f o r  on ly  20 according t o  another. 
Canada's f i r s t  s a t e l l i t e s  - non-communication - f o r  
t e s t i n g  the Ionosphere and the atmosphere were 
Alouette I i n  1962 and Alouette I 1  i n  1965. Then 
fo l lowed the two I s i s  s a t e l l i t e s  i n  1969 and 1971. 
Telesat, a government company, was formed i n  1969 
w i t h  the aim o f  l i n k i n g  the country 's  23 m i l l i o n  
people across the 10 m i l l i o n  square ki lometres o f  
t h e i r  country. I n  1973 i t  issued 6,000,001 shares 
o f  which 3 m i l l i o n  was re ta ined  by the Crown, 3 
m i l l i o n  bought by p a r t i c i p a t i n g  telephone company 
c a r r i e r s  ( federa l  and p r o v i n c i a l )  and one share 
held by D.A. Golden, Telesat 's  f i r s t  president.  
The Anik s a t e l l i t e s  were designed and b u i l t  under 
Telesat contracts :  The "A" ser ies i n  the f i r s t  
half-decade o f  the 70's w i t h  10 channel capacity:  
A-1 i n  1972, A-2 i n  1973, A-3 i n  1975. A j o i n t  
Canadian-herican s a t e l l i t e  (not  a Telesat product) 
ca l led  "CTS Hermes" was launched i n  1973 a t  the 
Kennedy Space Centre w i t h  the two countr ies sharing 
i t  equal ly  on a l t e r n a t e  days. Light-weight s o l a r  
wings unfur led 24 f e e t  across accord ion- l ike a f t e r  
the s a t e l l i t e  l e f t  the spacecraft .  It had a 2- 
channel capaci ty  only, although i t  was powerful i n  
transmission. 
Telesat Canada continued w i t h  a "8" ser ies s a t e l l i t e  
- one only  and i t s  f o u r t h  t o  be launched under the 
Anik name. B-1 was a hybrid, working i n  two f r e -  
quencies - the 6 and 4 gigahertz bands and the 14 
and 12 gigahertz band (dual band transponders). I t  
i s  capable o f  p rov id ing  data and video from te le -  
mai l  t o  remote sensing. Telesat now i s  working on 
a ser ies o f  three new s a t e l l i t e s  c a l l e d  Anik "C"  
t o  improve domestic services i n  the 14 and 12 GHz 
band. The launch i s  scheduled f o r  March, 1981, 
poss ib ly  by space s h u t t l e  (manned f l i g h t ,  ea r th  
o r b i t i n g  and returnable c r a f t ) .  And coming up i s  
Anik D w i t h  two s a t e l l i t e s  i n  1982. 
Access t o  s a t e l l i t e s  was announced by the Canadian 
government f o r  broadcasters, cable-TV com,panies and 
t e l e c o n u n i c a t i o n  c o n o n  c a r r i e r s  i n  February 1979. 
They were a lso  given the r i g h t  t o  own and operate 
rece i  ve-only termi na l  s . 
TV-Ontario's "Tele-Academy" w i l l  lease capacity f o r  
i n t e r a c t i v e  coursesto feed l o c a l  cable s tat ions.  
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D.O.C. i s  a l s o  r e f i n i n g  p lans f o r  a  major  demon- 
s t r a t i o n  o f  bo th  d i rec t - to -communi ty  and d i r e c t -  
t o - i n d i v i d u a l  home t ransmiss ion.  
Canadian s a t e l l i t e s  i n i t i a t e d  coverage o f  t h e  
Canadian Nor th  by t e l e v i s i o n ,  one-way coverage 
o f  which has been v a r i o u s l y  rece i ved  by n a t i v e  
peoples . 
SATELLITES (COMMUNICATION) INTERNATIONAL: The 
f i r s t  I n t e l s a t  s a t e l l i t e  was the  U.S.A.'s "Ea r l y  
B i r d " .  Subsequently, new and more power fu l  
s a t e l l i t e s  have been launched and 95 n a t i o n s  now 
belong t o  I n t e l s a t .  S a t e l l i t e s  a r e  a l s o  opera t -  
i n g  over  t he  USSR and China, t o  ment ion  o n l y  a  
few o f  t he  l ead ing  ones. I n  May, 1978, Japan 
launched t h e  Yu r i  s a t e l l i t e ,  t he  f i r s t  designed 
f o r  d i r e c t  home broadcast.  I t  w i l l  be used t o  
p rov ide  t e l e v i s i o n  r e c e p t i o n  t o  t he  n o r t h e r n  
i s l a n d s .  
C u r r e n t l y  t he re  a r e  26 communications s a t e l l i t e s .  
i n  opera t ion ,  n o t  i n c l u d i n g  China and t h e  USSR.:. 
These f i g u r e s  do n o t  i n c l u d e  m i l i t a r y  and weather 
s a t e l l i t e s .  I n  1977 t h e  Nor th  American Defence 
C m a n d  counted 902 p ieces o f  hardware i n  t h e  sky  
i n c l u d i n g  s a t e l l i t e s  and d e b r i s  f rom the  space 
age. 
. r  - 
SIGNALS: An e l e c t r i c  o r  e l e c t r o n i c  man i fes ta t i on  
conveying i n f o r m a t i o n  o r  d i r e c t i o n  a t  a  d i s t a n c e  
o r  t o  a  p iece  o f  apparatus such as an a m p l i f i e r .  
SILICON: A non -me ta l l i c  e lement o f  sand, u s e d - i n  
making t r a n s i s t o r s  and as a  base o r  bed f o r  t r an -  
s i s t o r  c i r c u i t s .  I t  i s  t h e  c h i e f  c o n s t i t u e n t  of  
f i b r e  o p t i c s .  S i l i c o n  ox ide  i s  t h e  chemical  sub- 
stance used i n  making semi-conductors.  
SILICON CHIP: Large numbers o f  e l e c t r i c  c i r c u i t s  
can be b u i l t  i n t o  a  t i n y  wafer  c a l l e d  a  " ch ip "  
capable o f  per forming a  complete s p e c i f i c  f u n c t i o n  
as p a r t o f a  sub-system suchas the  adding machine 
i n  a  computer. The c h i p  i s  made f rom s i l i c o n ,  a  
c o n s t i t u e n t  o f  sand. Germanium i s  a l s o  used as 
bo th  a r e  semi-conductors which w i l l  conduct e lec -  
t r i c i t y  o n l y  i f  c e r t a i n  c o n d i t i o n s  a r e  c reated.  
SLOW-SCAN: The fo rma t i on  o f  TV p i c t u r e s  on the  
telephone l i n e  which i s  made o f  copper w i r e .  I t 
takes about 8 seconds by p resen t  methods t o  t e l e -  
v i s e  a  scene o r  people and t r a n s m i t  t h e  s i g n a l s  
t o  another p o i n t .  The image i s  thus  scanned 
s low ly .  Slow scan exper iments a r e  performed by 
B i l l  B a r t l e t t ,  D i r e c t o r  o f  t he  D i r e c t  Media Asso- 
c i a t i o n ,  f rom P o r t  Washington, B.C., an a r t i s t .  
A  c l a s s  i n  " t e l e v i s i o n  as a  s o c i a l  f o r c e "  t augh t  
by t h e  w r i t e r ,  was slow-scanned i n  December 1978, 
f rom York U n i v e r s i t y  TV s t u d i o  and t r a n s m i t t e d  t o  
V i c t o r i a ,  B.C., i n  an i n t e r a c t i v e  exchange w i t h  
another c l a s s .  A  l o n g  d i s tance  phone c a l l  v ideo- 
1  inked the  two groups w i t h  use o f  a  r e g u l a r  s ta -  
t i o n  TV-camera and a  computer c a l l e d  a  " robo t  
A second phone l i n e  was used f o r  aud io  i n  a  t e l e -  
conferenc ing way. 
ERSTATION: Supers ta t ions ,  so-ca l led ,  a r e  
i n n i n g  t o  make t h e i r  appearnce i n  t h e  Un i ted  
tes .  A t l a n t a  s u p e r s t a t i o n  WTCG owned by Ted 
Turner t e l e v i s e s  t o  t h ree  m i l l i o n  homes, i n  45 
s t a t e s  i n c l u d i n g  Alaska, v i a  s a t e l l i t e .  There 
a r e  t h r e e  o t h e r  supe rs ta t i ons  i n  t he  U.S. and t h e  
development i s  looked on as a  se r i ous  cha l lenge 
t o  t he  e x i s t i n g  network.  They may be ending the 
monopoly o f  t h e  networks.  S t a t i o n  CHCH-TV i s  
repo r ted  by t he  Globe and Ma i l  t o  be i n t e r e s t e d  
i n  t h e  Supe rs ta t i on  p r o j e c t .  Canadians hav ing 
r o o f t o p  d i s h  antennas w i t h  p o r t a b l e  e a r t h - s t a t i o n s  
w i l l  be a b l e  t o  r e c e i v e  s i g n a l s  f rom the  super- 
s t a t i o n s  d i r e c t l y ,  bypassing CRTC Canadian r e -  
s t r i c t i o n s ,  t o  s e l e c t  movies, s p o r t  events ,  dramas, 
spectac les  o r  o t h e r  f a r e  by i n s e r t i n g  a  c r e d i t  
c a r d  i n  a  box on the TV s e t ,  b u t  w i t h  no o t h e r  
at tachment t o  h i s  s e t .  I n s t a l l a t i o n  o f  d i s h  
antennas a r e  be ing  t e s t e d  by t h e  f e d e r a l  Comnuni- 
c a t i o n s  Department on 100 homes across Canada - 
mos t l y  i n  areas n o t  reached by TV and cab le  - f o r  
r e c e i v i n g  s i g n a l s  v i a  ANIK. These a r e  from 
sources t h a t  have p a i d  t o  useAnik .  
TELECOMMUNICATION: D is tance s i g n a l l i n g  us ing  
e l e c t r i c  energy. Comnunication of s i gna l s ,  s igns ,  
w r i t i n g ,  images o r  sounds o f  any k i n d  by l i n e ,  
r a d i o  o r  o t h e r  systems o f  e l e c t r i c  s i g n a l l i n g .  
Today, t h e  computer i s  i n c l u d e d  i n  t he  term Tele- 
communications as t he  f u n c t i o n s  i t  performs have 
now become i n t e g r a l  f o r  systems o f  s i g n a l l i n g  a t  
a  d i s tance .  
The present  s o p h i s t i c a t i o n  o f  t e l e c ~ , m u n i c a t i o n s  
- te legraph,  telephone, r a d i o ,  TV, cable,  com- 
pu te rs  - i s  l a r g e l y  due t o  t he  use o f  computers 
as f u n c t i o n a l  elements i n  te lecomnunicat ions  and 
the  marr iage o f  these two techno log ies .  I t  i s  
conven ient  t o  cons ider  t h e  system as c o n s i s t i n g  
o f  f o u r  bas i c  p a r t s :  1. Long hau l  t r ansm iss ion  
f a c i l i t i e s  2. sw i t ch ing  f a c i l i t i e s  , l o c a l  d i s -  
t r i b u t i o n  f a c i l i t i e s ,  and 4. t e rm ina l  f a c i l i t i e s .  
Cons idera t ion  shou ld  be g i ven  t o  t he  type o f  
s i gna l  p rocess ing t o  be used - analog o r  d i g i t a l  
o r  how they shou ld  be combined (mu1 t i p l e x e d )  on 
t h e  systems. 
LonoHaul - coax ia l  cab le  o r  microwave r e l a y s  
t h a t  i n te rconnec t  va r i ous  o t h e r  t o l l  o f f i c e s  
( te lephone)  and s t a t i o n s .  
Swi tch ing and l o c a l  d i s t r i b u t i o n  - subsc r i be rs  
o r  those us ing  t h e  s e r v i c e  a r e  connected t o  l o c a l  
s w i t c h i n g  o f f i c e s  v i a  p a i r s  o f  copper w i r e s  c a l l e d  
loops and these l o c a l  o f f i c e s  and connected t o  
t o l l  o f f i c e s  i n  te lephony. I n  t h e  case o f  cable,  
f rom source o r  headend t o  s i g n a l  r e c e p t i o n  p o i n t  
o r  cab le  cen t re .  On-air  s t a t i o n s ,  r a d i o  o r  TV, 
r e c e i v e  microwave s i g n a l s  and send them on by 
t ransmiss ion tower. They a l s o  o r i g i n a t e  s i gna l s .  
Terminals - Antenna, a m p l i f i e r s ,  mixers  a t  t he  
headend o f  cab le  TV o r  r a d i o  se t s ,  phone se ts  
o r  t e l e t y p e  u n i t s  and computers (when data  i s  
be ing sen t  by t h e  system).  
Of course some cab le  systems have no s w i t c h i n g  
f a c i l i t i e s  and use o n l y  c o a x i a l  cab le  f o r  l o c a l  
d i s t r i b u t i o n .  There a r e  no l o n g  haul  f a c i l i t i e s  
i n te rconnec t i ng  CATA systems. A t  present  e l e c -  
t r o n i c  s i g n a l s  t r a v e l  through t h e  te lecotmunica-  
t i o n  system i n  analog form and frequency d i v i s i o n  
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mul t ip lex ing  techniques are used t o  convert them 
t o  d i g i t a l  s ignals  o r  separate them from d i g i t a l  
code. 
TELEPHONY: A method o f  comnunication i n  which 
speech o r  o ther  sounds are converted i n t o  elec- 
t r i c a l  o r  electromagnetic s ignals  and t ransmi t ted 
by w i re  o r  rad iodto a d i s t a n t  p o i n t  where they 
are reconverted i n t o  the o r i g i n a l  sound s igna l .  
TELEMEDICINE: Physiciansexamining and in terv iew- 
ing remote pa t ien ts  v i a  telecomnunication, even 
d i r e c t i n g  operat ions performed by less s k i l l e d  
doctors, medical p rac t i t i oners ,  o r  even laymen. 
TELEPRINTER, TELETYPE, TELEX: Data o r  informa- 
t i o n  machines ooerated e l e c t r i c a l l v  t o  send and/ 
- - 
o r  p r i n t - o u t  on' a r o l l  of paper, e i t h e r  o r i v a t e i v  
w i t h  the use o f  a number f o r  a1 1 those o f  the - 
l i n e  o r  t o  c e r t a i n  ind iv idua ls ,  o r  p u b l i c l y  as i n  
the case o f  newspaper t e l e p r i n t e r s .  They are 
c a r r i e d  on telephone o r  telegraph l i n e s .  The 
t e l e p r i n t e r  and the te lex  machines have keyboards. 
Tape i s  often used and the message run through a 
"black box" decoder t h a t  reads o u t  the tape's 
punched holes. A te le typese t te r  i s  a l i no type  
machine connected t o  the t e l e t y p e  machine which 
sets type by phone o r  telegraph l i n e  from the 
per fo ra t ions  o f  the tape. Scores o f  newspapers 
can be on the same l i n e  s e t t i n g  type a t  the same 
time, o r i g i n a t i n g  from the news agency. 
TELIDON: Department o f  C o m n i c a t i o n s '  name f o r  
Videotex, adopted i n t e r n a t i o n a l l y  as a publ ic ,  
network-based, " i n t e r a c t i v e "  in format ion r e t r i e v a l  
service. I t  was named Tel idon i n  December, 1978, 
by the federa l  Department o f  Comnunications and 
proclaimed as a s i g n i f i c a n t  technological advance 
over other  videotex systems. The word i s  from 
the Greek " te le " ,  an adverb f o r  " f a r "  o r  " f a r  
away" and " idon" which i s  one o f  the form o f  
Greek verb "horao", meaning "I saw" o r  "I per- 
ceived". Tel idon i s  a computer device t h a t  
attaches t o  an ord inary TV se t  o r  t o  telephone 
sets t o  provide access t o  i n f o h a t i o n  s tored i n  
a computer. The user presses buttons on a key- 
board and the in format ion w i l l  appear on the 
Tel idon screen, ranging from rec ipes f o r  cooking 
t o  ho te l  room vacancies. 
It i s  i n t e r a c t i v e  insofar  as one person w i l l  be 
able t o  converse w i t h  another who has a Tel idon 
set.  A " b i l l i o n  d o l l a r  market" has been v isua l -  
i zed  f o r  Tel idon by the Department o f  Comnunica- 
t i ons .  It i s  sa id  t o  have moved a t  t h i s  stage 
beyond B r i t a i n ' s  systems c a l l e d  Viewdata o r  
Preste l  and France's T i tan  (Antiope) w i t h  much 
c leare r  images and the a b i l i t y  t o  draw curves and 
over lay t e x t  and c o l o r  and produce images much 
fas te r .  Prestel  i s  operat ional now, however, 
wh i le  Tel idon i s  i n  the f i e l d  t r i a l  stage. Large 
scale i n t e g r a t i o n  i n  microprocessing may b r i n g  
the cost  o f  Videotex modules down w i t h i n  reach 
o f  the mass a t  $200 o r  $300 market. Any w r i t t e n ,  
graphic o r  tonal mater ia l  can be t ransmi t ted and 
a l i g h t  pen can be used to.draw l i n e s  ona screen. 
TRANS-CANADA TELEPHONE SYSTEM (TCTSL: A consor- 
t ium and technical 1 ink ing  o f  the 8 major te le -  
phone companies across Canada - B.C. Te1,Alberta 
Government Telephones, Sask. Tel,  Manitoba Tele- 
phone System, B e l l  Canada, Mari t ime Telegraph and 
Telephone, New Brunswick Telephone and Newfound- 
land Telephone. I n  1975 there were 937 systems 
i n  existence. Now 16 p r i n c i p a l  systems operate 
f o r  98% o f  a l l  the phones, leav ing the other 921 
small systems t o  serv ice the other 2%. Be l l  and 
i t s  subsid iar ies i s  pre-eminent i n  Canada. East 
o f  Manitoba i t  con t ro ls  about 95% o f  a l l  te le -  
phones. 
TRANSPONDER: The four  key elements o f  a comnuni- 
cat ions s a t e l l i t e  are the transponder, the anten- 
na, the a t t i t u d e  con t ro l  system and the power 
supply. The t ranspor ter  i s  a piece o f  equipment 
t h a t  receives a broadcast from an ear th  s t a t i o n  
and re-transmi t s  the message t o  earth. I t  works 
much the same way as the f a m i l i a r  microwave tower. 
Each transponder operates on a d i f f e r e n t  channel 
frequency and i s  capable o f  hand1 i n g  e i t h e r  one 
t e l e v i s i o n  channel o r  numerous voice channels. 
Some s a t e l l i t e s  ca r ry  as many as 24 transponders. 
I n t e l s a t  I had two transponders each 25 MHz wide 
and each designed f o r  s i n g l e  c a r r i e r  access. 
The transponder receives theup- l i nk  s ignal ,  t rans- 
l a t e s  i t t o  a down-link frequency, amp l i f i es  i t  
and sends i t  back t o  ear th.  It i s  e f f e c t i v e l y  the 
comnunications "payload". I n t e l s a t  I 1  had one 
transponder o f  130 MGz bandwidth which was s u i t -  
ab le fo r  m u l t i p l e  access ( f o r  use by more than 
one ground s t a t i o n ) .  I n t e l s a t  I 1 1  had two 225 
MHz transponders. I n  order t o  b r i n g  intermodula- 
t i o n  t o  an acceptable l e v e l ,  the transponder out- 
pu t  a m p l i f i e r  has t o  be operated we l l  below i t s  
maximum power. To b e t t e r  con t ro l  t h i s ,  I n t e l s a t  
I V  used channelized transponders w i t h  a nominal 
bandwidth of 40 MHz. A t o t a l  o f  12 transponders 
can be accomnodated w i t h i n  a 500 MHz band. 
The antenna concentrates the t ransmi t t i ng  power 
primary i n  one d i r e c t i o n  exac t l y  as a r e f l e c t o r  
on a s p o t l i g h t  focuses the energy o f  a l i g h t  
bulb. The ATs-6 s a t e l l i t e  incorporated a 30-foot 
antenna. 
A t t i t u d e  con t ro l  systems are requi red t o  keep the 
s a t e l l i t e ' s  antenna always pointed toward i t s  
ta rge t  on ear th.  Some s a t e l l i t e  are sp in -s tab i l -  
ized; they use the gy ros ta t  p r i n c i p l e  t o  mainta in  
s t a b i l i t y  i n  space. Current ly  the usefu l  l i f e  o f  
a s a t e l l i t e  i s  about seven years. The l i m i t  i s  
imposed by the amount o f  f u e l  i t  i s  ab le t o  c a r r y  
t o  operate i t s  stat ion-keeping equipment. 
TRAPDOOR CODES: Where demands f o r  pr ivacy come 
i n t o  c o n f l i c t  w i t h  demands f o r  in format ion on 
cable-TV (e.g. b i l l s ,  l e t t e r s ) ,  a "trapdoor code" 
i s  used by the i n d i v i d u a l  t o  ensure pr ivacy - a 
class o f  coding and decoding t h a t  i s  sa id  t o  be 
unbreakable. The codes are a p a i r  o f  mathematical 
funct ions, an encoder and a decoder, each o f  which 
i s  based on a prime f a c t o r  o f  a la rge  number, 200 
d i g i t s  o r  more. Another method i s  based on the 
f a c t  t h a t  a microprocessor and memory can now be 
pu t  on a s ing le  ch ip  i n  such a way t h a t  the re-  
s u l t i n g  microcomputer can perform a task wi thout  
making i t  possib le  f o r  anyone t o  read i t s  memory 
o r  get  i t s  data o r  programs out.  This w i l l  make 
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i t  p o s s i b l e  t o  p rov ide  so f twa re  s t o r e d  i n  a "read- I s l and ,  Newfoundland u s i n g  p o r t a b l e  Video Tape 
o n l y "  memory (ROM) on such a c h i p ,  which can be Recorders as c a t a l y s t s  o f  a c t i o n  and f o r  b r i n g i n g  
used b u t  n o t  copied. people t oge the r .  VTR S t .  Jacques was no tab le .  
TWO-WAY TELEVISION: A term now used v ideo tex  and 
t e l i d o n  f o r  access t o  a c e n t r a l  computer and the  
read-out  o f  i n f o r m a t i o n  s to red  there ,  whether i t  
i s  i n  p r i n t  o r  g raph ics ,  p l u s  t he  p o s s i b i l i t y  of  
i n t r o d u c i n g  l i n e s  o f  a screen w i t h  a " l i g h t  pen ' .  
There i s  as y e t  no genuine comnunicat ion between 
sender and r e c e i v e r  spontaneously i n  r e a l  t ime. 
VIDEODISC: Electro-mechanical  and p h o t o - e l e c t r i c  
s y s t e m s w h i c h i n v o l v e  a s t y l u s t o u c h i n g a  
groove l i k e  aud io  records , record ing sound and 
p i c t u r e .  A r i g i d  o r  f l o p p y  d i s c  i s  used and l a s e r  
d i r e c t e d  on to  t he  t r a c k  i s  r e f l e c t e d  back a long 
the l i g h t  t r ack .  A new audience and new con ten t  
besides movies, operas, pornography and va r i ous  
spectac les  i s  expected f o r  t h i s  new medium up 
t o  30 minutes o f  TV p r o g r a m i n g  o r  t he  equiva- 
l e n t  i n  data .  Not t o  be confused w i t h  a v ideo 
reco rde r .  
VIDEO DISPLAY TERMINAL: A cathode r a y  tube 
l i g h t e d  up w i t h  p r i n t  o r  g raph i cs  and l i n k e d  t o  
a computer. I n  some newspaper o f f i c e s  and the  
Canadian Press news s t o r i e s  a r e  punched on com- 
p u t e r  keyboard te rm ina l s ,  sen t  f o r  s to rage  i n  t he  
computer d i sp layed  on t h e  VDT, when requested. 
then co r rec ted  o r  e d i t e d  w i t h  paragraphs some- 
t imes i n s e r t e d  and a d d i t i o n s  made. The f i n a l l y  
approved s t o r y  i s  s to red  aga in  i n  t h e  computer 
and a t  t he  r e q u i r e d  moment i s  b rough t  o u t  
aga in  t o  be s e t  i n  "Co ld  type"  ( p h o t o g r a p h i c a l l y  
i n  cha rac te rs )  f o r  p r i n t i n g  f o r  an o f f s e t  press.  
VIDEO HOME COMMUNICATOR: A TV u n i t  and a computer 
u n i t  i n  t he  home, a l s o  c a l l e d  a Home Comun ica to r  
o r  Console which presupposes a Wired C i t y  opera- 
t i o n  o r  a t  l e a s t  a community computer i n  which 
i n f o r m a t i o n  o f  a l l  k i nds  i s  s to red .  The user  can 
c a l l  up books o r  documents, TV o r  r a d i o  programs, 
newspapers and data,  i n c l u d i n g  l i b r a r y  in forma-  
t i o n  o r  an e l e c t r o n i c  l i b r a r y  p r i n t o u t ,  by p ress ing  
bu t tons  o r  us ing  a keyboard."Tel idon" i s  a long 
these l i n e s .  
VIDEOPHONE: A telephone s e t  f o r  t h e  home o r  o f f i c e  
t h a t  i nc ludes  aud io  and v ideo.  The videophone 
has been poss ib le  f o r  a number o f  years,  b u t  as 
t h e  picturephones r e q u i r e  g r e a t  bandwidth compared 
w i t h  speech phones, t he  i n d u s t r y  has taken a 
"go-easy" s tand and i t  i s  d o u b t f u l  i f  t h e  general  
p u b l i c  would want t o  be "on camera" when a phone 
c a l l  i s  made, even though they have c o n t r o l .  
VIDEOTAPE: Tape i n  va r i ous -s i zed  d iameters  t h a t  
records  vo i ce  and p i c t u r e  by v i deo  camera t o  be 
p layed back on home u n i t s  o r  p u b l i c l y .  A v ideo- 
tape camera, reco rde r  and playback u n i t  c o n s t i -  
t u t e d  a v i r t u a l  r e v o l u t i o n  i n  l i g h t w e i g h t  tech-  
nology i n  t h e  60 's  as w e l l  as p roduc t i on  o f  s h o r t  
and inexpensive movies on tape f o r  home and cinema 
and f o r  s o c i a l  o r  a c t i v i s t  use. An example was 
t h e  Chal lenge f o r  Change s e r i e s  by a u n i t  o f  t h e  
Nat iona l  F i l m  Board which p ioneered " t h e  Fogo 
process" s t a r t i n g  w i t h  s o c i a l  re forms f o r  Fogo 
VIDEOTEX: See Te l i don  
VISTA: B e l l  Canada's exper imenta l  e l e c t r o n i c  i n -  
-
format ion  system developed by Be l l -No r the rn .  A 
ve rs ion  o f  B r i t a i n ' s  Viewdata t h a t  would use the  
e x i s t i n g  te lephone network and l i n k  users  w i t h  a 
c m p u t e r  and a m o d i f i e d  TV s e t  which d i s p l a y s  t e x t  
and graph ic  i n f o r m a t i o n .  B e l l  has 25 te rm ina l s  i n  
a one-year t e s t  i n  Toronto,  Ottawa and Montreal  
f o r  which 2.000 pages o f  i n f o  have been developed 
by T o r s t a r  Corp. (The Toronto  S t a r ' s  pa ren t  corpo- 
r a t i o n ) ,  and Southam I n c .  and Te le -D i rec t  a B e l l  
subs id ia ry .  I n f o r m a t i o n  t h a t  can be r e t r i e v e d  by 
V i s ta  i nc ludes  c u r r e n t  events ,  t r a v e l  schedules, 
income tax  adv i ceandshopp ing  guides. The Globe 
and Ma i l  has a l s o  been deve lop ing a system f o r  
two-way TV by e s t a b l i s h i n g  an o n - l i n e  computer 
s e r v i c e  c a l l e d  I n f o  Globe t h a t  con ta ins  t h e  e n t i r e  
t e x t  o f  t h e  Globe f rom November, 1977 t o  date .  
The Globe i s  l o o k i n g  f o r  an inexpens ive  h m e  
te rm ina l .  The i n t e n t  i s  t o  t u r n  TV screens i n t o  
a f a m i l y  newspaper, l i b r a r y ,  c a l c u l a t o r  and game 
board. .The Be1 1 -Torstar-Southam t r i o  was t h e  
head l i ne  i n  a February i ssue  o f  t h e  S ta r .  I n i -  
t i a l l y  25 user  t e rm ina l s  w i l l  be ded ica ted t o  t he  
p i l o t  demonst ra t ion .  Up t o  10 d i f f e r e n t  users 
can be connected s imul taneous ly  t o  t h e  database. 
WAVEGUIDES: Tubes o r  sheath ing i n s t a l l e d  below 
ground t o  t r a n s m i t  l i g h t  waves so s h o r t  they  cannot 
go through theJ;%ir as they  would be soaked up by 
c louds and cannot  be con f i ned  i n  coax ia l  cab le  
w i t h o u t  d i spe rs ing .  E a r l y  l a s e r  exper iments w i t h  
g lass  f i b r e s  revea led  a f a n t a s t i c  communications 
c a p a c i t y  w i t h  bundles o f  f i b r e s ,  no t h i c k e r  than 
a human f i n g e r .  The f i b r e  had a g lass  core  which 
c a r r i e d  the  l i g h t  waves and a g l a s s  c l add ing  w i t h  
a low r e f l e c t i o n  index t h a t  r e f l e c t e d  l i g h t  back 
i n t o  t h e  core .  F ib res  when f i r s t  used had g r e a t  
losses o f  s i g n a l  s t r e n g t h  (hundreds o f  dec ibe l s  
pe r  k i l o m e t r e )  and were used o n l y  f o r  l i n k i n g  
l i g h t  from a s i n g l e  bu lb  t o  va r i ous  p o i n t s  on an 
automobi le dashboard f o r  a few f e e t .  Th is  l o s s  
f i g u r e  was l a t e r  brought  down t o  2 dec ibe l s  pe r  Km. 
They may open up v a s t  reaches o f  t h e  spectrum 
above the  microwave. One o f  t he  c h i e f  problems 
was t h e  problem o f  round ing corners  as they h i t  
t h e  s ides  o f  t h e  tube. A system c o n s i s t i n g  o f  
metal  tubes o r  d i a l e c t r i c  rods o r  tubes o r  s i n g l e  
w i r e  f o r  t ransmiss ion o f  e l ec t romagne t i c  energy 
by a wave. I n  essence, a system o f  m a t e r i a l  
boundar ies g u i d i n g  a wave. 
WIRED CITY, WIRED NATION: A c i t y  o r  n a t i o n  w i t h  a 
s o p h i s t i c a t e d  te lecomnunicat ions  system prov ides a 
g r e a t  number o f  se rv i ces  by w i r e  - copper, coax ia l  
cab le  and perhaps soon o p t i c a l  f i b r e s  - f o r  t e l e -  
phone, rad io ,  t e l e v i s i o n  and data  o f  a l l  k inds .  
XWA: C a l l  l e t t e r  o f  t h e  Marconi s t a t i o n  i n  Montreal, 
-
forerunner  o f  CFCF, which i s  s a i d  t o  be Nor th  
America's f i r s t  con t i nuous l y  b roadcas t i ng  s t a t i o n .  
It was 1919. A counter  c l a i m  i s  made by a P i t t s -  
burgh s t a t i o n  w i t h  a s t a r t i n g  da te  o f  1920. 
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